ANL's planned Accelerator Development Facility (ADF) for heavy-ion fusion will test and demonstrate virtually all of the beam manipulations thought to be necessary for a heavy-ion inertial confinement fusion driver.
Introduction
The ADF,1 as presently planned, will produce 40 mA of Xe+8 at 220 MeV. Synchrotron acceleration capability to reach a kinetic energy of 10 GeV, if feasible, would increase the targetable ion-beam power by more than an order of magnitude with a relatively small cost increment. This upgrade would add to the ability to study important physics related to transport, focusing, energy deposition and equation-of-state of dense target materials.
Specifically, 2 x 2 transverse splitting, final transport, and focusing could all be studied under conditions of realistically high beam intensity. Further, with an anticipated 3 kJ of beam energy delivered to a spot size of order 0.5 mm radius on a foil target, target temperatures of kBT 50 eV could be achieved.
With this facility, the first experimental study of heavy ion energy deposition physics i n high density plasma would become possible. Jul j5-z-f dp f de, fi do2 f du flu dv 0 0 00
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Assuming a branching ratio of 1, we have, therefore, multiplied their results by 1. 5 to obtain the combination (2 
where the value of zo corresponds to a bunching factor of 1/2. Figure 1 shows the anticipated transverse beam dimensions through one of the 4 ring superperiods, along with the value of cu/N2. The standard deviation from the Monte Carlo integration is less than 1%.
From the average value cvN2 = 6.3 x 10-16 sec-1, and assuming, as expected, that N = 2.5 x 1012, we find that the beam lifetime at injection is about 10.6 minutes. The maximum loss rate will occur at the high energy end of the cycle.
Assuming that ex.. Sy, Ez, and zo al l scale like (,y )-1 (i.e., preserving normalized emittance and fractional momentum spread), and that the CSL transverse beam parameters remain unchanged, the loss rates are those shown in Fig. 2 ; the average rate is ct/N2 = 1 .3 x 10-13 sec-1 .
For the anticipated intensity, the average lifetime, even at this maximum loss rate, is about 3 seconds.
Concl usion
Losses from a Xe+8 beam due to intrabeam charge exchange have been computed from a detailed integral over the phase space distribution function. The assumed cross section was derived from published experimental data on Xe+l -Xe+1 scattering, scaled down for Xe+8 by the ratio of geometrical ion sizes.
Beam emittance parameters were those relevant to possible upgrading of ANL's ADF.
The lifetime was found to be around 10 minutes at injection and still acceptably long (3 seconds) at full energy (10 GeV).
If the loss rate changes roughly linearly through a onesecond acceleration time, apporoximately 14% of the beam would be lost due to this mechanism. This appears to be an accceptably small loss for such a research facility. 
